
Public Comment and Response Document, Bacteria TMDL for White Oak Swamp, Henrico County,
Virginia, 2004, Public Comment Period January 29, 2004 to February 28, 2004.

Questions at Public Meeting, Fairfield Library, January 29, 2004:

1. Is flow taken into account in the study? Flow was taken into account for the study.  Mean daily
flows for Fourmile Creek from 1951 – 2003 were correlated from the gaging station Piscataway Creek
near Tappahannock, VA (#01669000).  Because the study dates were selected before any knowledge of
rainfall during the period, the rainfall which occurred randomly influenced the study results.

2. Was BST performed on E. coli or fecal coliform?  BST was performed on E. coli.

3. How expensive is DNA analysis?  The cost of DNA analysis is approximately $500 per sample.

4. Does the reduction have to get to zero percent violations?  The USEPA requires that TMDL load
allocations be determined for zero percent violations of the water quality standard.  Please also see
comment # 7 below.

5. Does EPA require states to do TMDLs?  The Clean Water Act of 1972 requires states to develop
TMDLs on impaired waters.

6. Are we saying that wildlife does not matter?  Wildlife bacteria load is considered a natural effect
from the presence of wildlife species in the watershed.  Wildlife bacteria load is very important, but
because wildlife is considered naturally present in the watershed, the TMDL does not seek reductions
in wildlife bacterial load or populations.  This includes Canada geese, even though a sub-species of
non-migratory Canada geese inhabit Virginia along with the migratory population.

7. Is the 10% violation rate an EPA requirement?  The 10% violation rate for which a waterbody is
placed on the Impaired Waters list is an EPA required water quality assessment criteria in the biennial
water quality assessment reports to EPA.  The same 10% violation rate is used to determine that the
waterbody meets the water quality standard as TMDL implementation improves water quality.

8. How does the highest fecal value sway the study?  The highest E. coli value and load is used to
determine the % reduction from the elevated bacterial load in the impaired stream down to the
allowable TMDL bacterial load in the stream.  This makes the % reduction conservative and part of the
implicit margin of safety, because the reduction in the stream is always greater than or equal to the
greatest difference between the TMDL and the most elevated E. coli load found in the samples.

9. Is QAQC being done on the BST, E. coli, and fecal sampling and analysis?  Yes, sampling and
analysis QAQC protocols for DEQ and the consultant performing the BST monitoring and analysis
have been approved by the DEQ QAQC administrator.

10. Would EPA know that swamps have low pH?  Yes, EPA is aware of this, but they may want states
to more accurately classify streams as swampwaters.  Assessing streams as impacted by low pH from
swamp conditions requires states to create a swampwater class of waters with an appropriate low-end
pH water quality standard.

11. How likely is EPA to approve this TMDL?  The load duration TMDL method is new for 2004, and
EPA has approved the method as designed.  The chances are good that EPA will approve this TMDL.

12. Have we considered the effects of new home development on TMDLs?  The TMDL process
assesses current water quality problems evidenced by water quality sample data.  However there is a
margin of safety built into the TMDL load duration method (see question #8) which could be used to
accommodate increased home production.  In addition, one of the wasteload allocation scenarios used
for impaired waters with a sewage treatment facility includes a five-fold increase in bacterial discharge
due to treatment planet expansion for growth.



13. Are there any TMDLs in the Implementation phase?  There are three TMDLs with EPA approved
Implementation Plans:  North River in Rockingham County, Middle Fork Holston River in
Washington County, and Blackwater River in Franklin County.  These may be viewed on the web at
http://www.deq.state.va.us/tmdl/tmdlrpts.html#implan at the bottom of the webpage.  Each of these
has implementation activities ongoing.

14. Are we considering decreasing wildlife populations over the years?  Virginia and EPA are not
proposing the elimination of wildlife to allow for the attainment of water quality standards.  The
reduction of wildlife or changing a natural background condition is not the intended goal of a TMDL.
Therefore DEQ is not taking into consideration expanded wildlife populations and possible increases
in bacterial load in the future.

Comments written or emailed to DEQ during the public comment period, summarized below, with
responses, and attached:

February 4, 2004:

Comment:  DEQ Piedmont Regional Office permit writer staff confirmed that the Capital Region Airport
Commission does not have a reissuance application for the RIC airport requesting to add chlorine surrogate
limits as stated in the draft White Oak Swamp TMDL report.  The permit is an individual stormwater
permit and does not address fecal coliform bacteria or disinfection of the stormwater runoff.

Response:  This has been corrected in the draft report.

February 26, 2004:  From Richmond International Airport.  Comments have been paraphrased to
save time.

Comments:

1.  The location of the Richmond International Airport was incorrect in Page 1, par. 3.

Response:  This has been corrected.

2.  A summary table is not provided for water quality data…   In Page 1, par. 4, the numbers of violations
and samples per assessment period do not add up to the total number of violations and samples from
May 1996 to August 2003.

Response:  We will add a data summary table in an appendix.  The numbers of violations and samples in
the 1998, 2000, an 2002 assessments do not add up to the total violations and samples for the period of
record because each assessment is taken from a preceding 5 year assessment window.  Thus three
years of   violations and samples are double-counted in each subsequent two year assessment.  This is a
standard EPA water quality assessment report requirement.

3. In Page 1, par. 7, A load-duration approach is used to develop the TMDL for this watershed.  Why was
a load-duration approach utilized and what could be the longterm impact to stakeholders by using this
approach rather than a dynamic model as used in other bacteria TMDL studies conducted in Virginia?

Response:    DEQ uses a combination of EPA-approved load-duration and contractor-modeled TMDL
procedures to complete the large (and growing) number of bacterial caused TMDLs.    Dynamic
models performed by outside contractors are expensive.  DEQ does not have staff resources to perform
a large number of dynamic model bacterial TMDLs.  DEQ cannot complete the number of bacterial
TMDLs scheduled in the 1998 Consent decree with available funding unless a significant portion of



the bacterial TMDLs are done in-house by the EPA approved load-duration method.  There is no long-
term impact to stakeholders anticipated from use of the load-duration method.

4. Page 1, par. 9, …Capital Regional Airport Commission is in the application phase requesting a
chlorine surrogate limit.   There are no plans for a chlorine or bacterial limit request, nor is the airport
commission permit in the application phase.

Response:  Please see February 4, 2004 comment above.  This has been corrected in the report.

5.  Page 2, par. 3, Please see February 4, 2004 comment above.  This has been corrected in the report.

6.  Section 2.1 is not listed in the Table of Contents.  Section 2.1.1. has the same information as presented
in Section 2.1.

Response:   This has been corrected in the report.

7.  Page 6, par. 1, White Oak Swamp is described as located in Hanover County, rather than Henrico
County.

Response:   This has been corrected in the report.

8.  Page 6, par. 1, The proper name for the airport is Richmond International Airport.

Response:   This has been corrected in the report.

9. See comment and response 2.

10. Page 12, Figure 6, The figure’s legend is not completely displayed.

Response:   This has been corrected in the report.

11.  Please see February 4, 2004 comment above.  This has been corrected in the report.

12.  Page 17, par. 2 is very confusing and relies heavily on data from another TMDL, which is not included
to assess the appropriateness of the land uses.  A more detailed explanation should be included
justifying use of the impervious land use areas assigned to the White Oak Swamp watershed.

Response:   A more detailed explanation of the method and a percent impervious table adapted from the
Lynnhaven TMDL have been added to this section.

13. Please see February 4, 2004 comment above.  This has been corrected in the report.
14. Please see February 4, 2004 comment above.  This has been corrected in the report.

15. Page 24, par. 3, Fourmile Creek is the adjacent watershed with a load-duration TMDL.

Response:  This has been corrected in the report.

16. Page 26, par. 3, Was a statistical evaluation performed on the existing E. coli and fecal coliform data
(sampled events listed in Table 6)…?  Could the existing data be used for a set of regressions
(translator equations) developed for wet and dry weather conditions?  Because the major sources of
fecal coliform bacteria in White Oak Swamp are NPS and storm-related, a wet weather regression
could be used to translate fecal coliform observations to E. coli counts.

Response:  Only ten data pairs were available in Table 6 for a specific White Oak Swamp translator
regression.  This was felt to be insufficient.  The correlation of the 493 data pairs was judged the best
estimator of E. coli concentration from fecal coliform.  The major use for the translator regressions is



in translating all (both dry and wet weather) historical fecal coliform data into E. coli estimates for use
in E. coli loadings in all DEQ load-duration studies state-wide.  Individual station correlations of
insufficient numbers of data pairs were deemed less accurate.  Separate dry and wet weather translators
used to translate all historical fecal data would require determining dry and wet weather sample dates
for all historical fecal data in each  impaired segment, which was deemed too time-consuming.

17.  Page 26, par. 4, The sentence “For 2002 and 2003 where possible actual E. coli sample results were
used to calculate observed E. coli loads.”  is unclear.   Please clarify.

Response:  From 9/23/2002 to 8/5/2003 DEQ sampled E. coli concurrently with fecal coliforms.  For this
period DEQ used the actual E. coli results to derive the E. coli loads, rather than translated E. coli
estimates from fecal coliforms.  A statement to this effect has been added.

18.  Page 28, figure 8,  Is it appropriate to calculate the percent reductions based solely on one sample,
which appears to be an outlier, rather than a method which considers all flow conditions?

Response:  EPA requires that states determine the worst case exceedance of the E. coli standard and base
the TMDL reduction on that.  This provides part of the implicit margin of safety required for the
TMDL by increasing the likelihood that the TMDL reduction will protect human health by lowering
bacterial levels below the water quality standard under all flow conditions.

19. Page 30, par. 1,  Please see February 4, 2004 comment above.  This has been corrected in the report.

20. Page 31, par. 1, Please see February 4, 2004 comment above.  This has been corrected in the report.

21. Page 31, par. 3, If the MOS is implicit, the conservative assumptions in the analysis that account for
the MOS must be described.  Additional information on the load-duration approach for White Oak
Swamp is needed.  Is it appropriate to utilize the single-most extreme violation and apply it to all flow
conditions?

Response:     The load-duration method for White Oak Swamp, and for all watersheds where this method is
used, provides several different types of implicit MOS.  For instance, the TMDL is written for the new
and more stringent E. coli water quality standard, rather than for the older less stringent fecal coliform
water quality standard under which the original violations occurred.    The load-duration method
requires a wasteload allocation for MS4 permits, which double-counts the NPS bacterial loading from
urban landuse runoff by attributing load to both point source stormwater outfalls and the NPS sheet
flow entering the MS4 outfalls.  The load-duration method requires a multiplier of 5 for point source
wasteload allocations to account for future growth.  This margin of safety factor for future
development reduces the available load allocations for NPS runoff, reducing the allowable TMDL
load.  The TMDL reduction is calculated from the highest percent violation sample load above the
allowable E. coli load to increase the likelihood that the TMDL reduction will protect human health by
lowering bacterial levels below the water quality standard under all flow conditions.    A statement
describing these methods for an implicit margin of safety was added to the report.

22. Page 35, par. 3, According to information provided, there are 19 or 23 violations of water quality
standards.  Was a larger data set used to evaluate this analysis?

Response:   There were 19 fecal coliform sample violations during the White Oak Swamp station period of
record, as shown in Appendix F.  The 35 E. coli water quality standard violations compared to rainfall
and runoff data were translated E. coli values and direct E. coli sample results in late 2002 and 2003,
as shown in Appendix E.

23.  Page 35, par. 3, According to the information in Appendix E, nine occur in low flows.

Response: This has been corrected in the report.



24.  Page 36, par. 1,  Why will fecal coliform reductions be evaluated since this TMDL is being developed
to meet water quality standards applicable to E. coli?  Flow monitoring of White Oak Swamp should
be implemented to further assess the flow duration curve developed for the watershed.

Response:   The statement has been corrected to E. coli in the report.  Flow monitoring at load-duration
TMDL stations is too expensive to continue.  Flow gage installation by the USGS costs $12,000 to
$15,000 up-front, with annual monitoring costs of $10,000 after installation.  The large number of
bacterial TMDL stations prohibits this expense.

25. Page 37, par. 8,  …Virginia’s listing methodologies should require that designated uses and associated
water quality criteria be re-evaluated before including water bodies on 303(d) lists.  If uses are not
properly set, then conclusions regarding impairment relative to water quality standards applicable to
protecting those uses will be erroneous.

Response:   EPA requires the methods and designated uses set forth in Virginia’s 303(d) listing
methodologies.  These are specified in EPA guidance documents.    EPA has just agreed to the new
category “secondary contact recreational use” in the past year, which would allow substantially higher
bacterial criteria.  However EPA requires that secondary contact recreational use cannot be initiated
unless TMDL implementation and post-monitoring data show that primary contact recreational use
bacterial criteria cannot be met.









































COMMONWEALTH of VIRGINIA
DEPARTMENT OF ENVIRONMENTAL QUALITY

W. Tayloe Murphy, Jr.
Secretary of Natural Resources

PIEDMONT REGIONAL OFFICE
4949-A Cox Road

Glen Allen, Virginia 23060
(804) 527-5020   Fax (804) 527-5106

www.deq.state.va.us

Robert G. Burnley
Director

Gerard Seeley, Jr.
Regional Director

July 7, 2004

Jeff W. Perry
Department of Public Works
P.O. Box 27032
Richmond, VA 23273-7032

Dear Mr. Perry:

Thank you very much for your written comment on the Tuckahoe Creek, White Oak Swamp, and Four Mile Creek
TMDLs in Henrico County.  Your comment is summarized below and along with our response. 

1. County of Henrico Public Works staff located 200 unregulated point sources, or “straight pipes” during a
county-wide stream assessment undertaken in 2000.  They provided pipe diameter, type and quality of
discharge, and latitude / longitude of each unregulated point source pipe.  Henrico County staff request that
DEQ staff investigate these pipes as part of any implementation plan.

Response:   DEQ appreciates that the County of Henrico has provided us with the locations of these pipes.  DEQ
pollution response staff has begun investigation of these pipes to include sampling and source identification.  The
complete investigation  of these pipes is anticipated to take one year. Those pipes found to be illicit discharges
will be further investigated to determine the source and corrective actions will be taken.  This investigation will be
included in the implementation plan if not complete by the time the plan is written.

Please let me know if you have any questions regarding the information provided.  I would be happy to make myself
available to further discuss the TMDLs in Henrico County.

Sincerely,

R. Christopher French
TMDL Coordinator
Piedmont Regional Office, DEQ















COMMONWEALTH of VIRGINIA
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W. Tayloe Murphy, Jr.
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Glen Allen, Virginia 23060
(804) 527-5020   Fax (804) 527-5106

www.deq.state.va.us

Robert G. Burnley
Director

Gerard Seeley, Jr.
Regional Director

July 7, 2004

John B. Rutledge, P.E.
Director, Planning and Engineering
Capitol Region Airport Commission
1 Richard Byrd Terminal Drive
Richmond International Airport, VA 23250-2400

Dear Mr. Rutledge:

Thank you very much for your written comments on the White Oak Swamp TMDL in Henrico County,
submitted to us on February 26, 2004.  Your comments have been summarized below along with our
responses (in italics).

1.  The location of the Richmond International Airport was incorrect in Page 1, par. 3.

Response:  This has been corrected.

2.  A summary table is not provided for water quality data…   In Page 1, par. 4, the numbers of violations and
samples per assessment period do not add up to the total number of violations and samples from May 1996
to August 2003.  

Response:  We will add a data summary table in an appendix.  The numbers of violations and samples in the
1998, 2000, an 2002 assessments do not add up to the total violations and samples for the period of
record because each assessment is taken from a preceding 5 year assessment window.  Thus three years of
  violations and samples are double-counted in each subsequent two year assessment.  This is a standard
EPA water quality assessment report requirement.

3. In Page 1, par. 7, A load-duration approach is used to develop the TMDL for this watershed.  Why was a
load-duration approach utilized and what could be the longterm impact to stakeholders by using this
approach rather than a dynamic model as used in other bacteria TMDL studies conducted in Virginia?

Response:    DEQ uses a combination of EPA-approved load-duration and contractor-modeled TMDL
procedures to complete the large (and growing) number of bacterial caused TMDLs.    Dynamic models
performed by outside contractors are expensive.  DEQ does not have staff resources to perform a large



number of dynamic model bacterial TMDLs.  DEQ cannot complete the number of bacterial TMDLs
scheduled in the 1998 Consent decree with available funding unless a significant portion of the bacterial
TMDLs are done in-house by the EPA approved load-duration method.  There is no long-term impact to
stakeholders anticipated from use of the load-duration method.

4. Page 1, par. 9, …Capital Regional Airport Commission is in the application phase requesting a chlorine
surrogate limit.   There are no plans for a chlorine or bacterial limit request, nor is the airport commission
permit in the application phase.

Response:  DEQ Piedmont Regional Office permit writer staff confirmed that the Capital Region Airport
Commission does not have a reissuance application for the RIC airport requesting to add chlorine
surrogate limits as stated in the draft TMDL report.  The permit is an individual stormwater permit and
does not address fecal coliform bacteria or disinfection of the stormwater runoff.  This has been
corrected in the draft report.

5. Page 2, par. 3, Please see February 4, 2004 comment above. 

Response:  This has been corrected in the report.

6.  Section 2.1 is not listed in the Table of Contents.  Section 2.1.1. has the same information as presented in
Section 2.1.

Response:   This has been corrected in the report.

7.  Page 6, par. 1, White Oak Swamp is described as located in Hanover County, rather than Henrico County.

Response:   This has been corrected in the report.

8.  Page 6, par. 1, The proper name for the airport is Richmond International Airport.

Response:   This has been corrected in the report.

9. See comment and response #2.

10. Page 12, Figure 6, The figure’s legend is not completely displayed.

Response:   This has been corrected in the report.

11. Please see comment and response #4 above.  This has been corrected in the report.

12.  Page 17, par. 2 is very confusing and relies heavily on data from another TMDL, which is not included to
assess the appropriateness of the land uses.  A more detailed explanation should be included justifying use
of the impervious land use areas assigned to the White Oak Swamp watershed.

Response:   A more detailed explanation of the method and a percent impervious table adapted from the
Lynnhaven TMDL have been added to this section.

13. Please see comment and response #4 above.  This has been corrected in the report.

14. Please see comment and response #4 above.  This has been corrected in the report.

15. Page 24, par. 3, Fourmile Creek is the adjacent watershed with a load-duration TMDL. 

Response:  This has been corrected in the report.



16. Page 26, par. 3, Was a statistical evaluation performed on the existing E. coli and fecal coliform data
(sampled events listed in Table 6)…?  Could the existing data be used for a set of regressions (translator
equations) developed for wet and dry weather conditions?  Because the major sources of fecal coliform
bacteria in White Oak Swamp are NPS and storm-related, a wet weather regression could be used to
translate fecal coliform observations to E. coli counts.

Response:  Only ten data pairs were available in Table 6 for a specific White Oak Swamp translator
regression.  This was felt to be insufficient.  The correlation of the 493 data pairs was judged the best
estimator of E. coli concentration from fecal coliform.  The major use for the translator regressions is in
translating all (both dry and wet weather) historical fecal coliform data into E. coli estimates for use in
E. coli loadings in all DEQ load-duration studies state-wide.  Individual station correlations of
insufficient numbers of data pairs were deemed less accurate.  Separate dry and wet weather translators
used to translate all historical fecal data would require determining dry and wet weather sample dates for
all historical fecal data in each  impaired segment, which was deemed too time-consuming.

17.  Page 26, par. 4, The sentence “For 2002 and 2003 where possible actual E. coli sample results were used
to calculate observed E. coli loads.”  is unclear.   Please clarify.

Response:  From 9/23/2002 to 8/5/2003 DEQ sampled E. coli concurrently with fecal coliforms.  For this
period DEQ used the actual E. coli results to derive the E. coli loads, rather than translated E. coli
estimates from fecal coliforms.  A statement to this effect has been added.

18.  Page 28, figure 8,  Is it appropriate to calculate the percent reductions based solely on one sample, which
appears to be an outlier, rather than a method which considers all flow conditions?

Response:  EPA requires that states determine the worst case exceedance of the E. coli standard and base the
TMDL reduction on that.  This provides part of the implicit margin of safety required for the TMDL by
increasing the likelihood that the TMDL reduction will protect human health by lowering bacterial levels
below the water quality standard under all flow conditions. 

19. Page 30, par. 1, Please see comment and response #4 above.  This has been corrected in the report.

20. Page 31, par. 1, Please see comment and response #4 above.  This has been corrected in the report.

21. Page 31, par. 3, If the MOS is implicit, the conservative assumptions in the analysis that account for the
MOS must be described.  Additional information on the load-duration approach for White Oak Swamp is
needed.  Is it appropriate to utilize the single-most extreme violation and apply it to all flow conditions?

Response:     The load-duration method for White Oak Swamp, and for all watersheds where this method is
used, provides several different types of implicit MOS.  For instance, the TMDL is written for the new
and more stringent E. coli water quality standard, rather than for the older less stringent fecal coliform
water quality standard under which the original violations occurred.    The load-duration method requires
a wasteload allocation for MS4 permits, which double-counts the NPS bacterial loading from urban
landuse runoff by attributing load to both point source stormwater outfalls and the NPS sheet flow
entering the MS4 outfalls.  The load-duration method requires a multiplier of 5 for point source
wasteload allocations to account for future growth.  This margin of safety factor for future development
reduces the available load allocations for NPS runoff, reducing the allowable TMDL load.  The TMDL
reduction is calculated from the highest percent violation sample load above the allowable E. coli load to
increase the likelihood that the TMDL reduction will protect human health by lowering bacterial levels
below the water quality standard under all flow conditions.    A statement describing these methods for an
implicit margin of safety was added to the report.

22. Page 35, par. 3, According to information provided, there are 19 or 23 violations of water quality
standards.  Was a larger data set used to evaluate this analysis?



Response:   There were 19 fecal coliform sample violations during the White Oak Swamp station period of
record, as shown in Appendix F.  The 35 E. coli water quality standard violations compared to rainfall
and runoff data were translated E. coli values and direct E. coli sample results in late 2002 and 2003, as
shown in Appendix E.

23.  Page 35, par. 3, According to the information in Appendix E, nine occur in low flows.

Response: This has been corrected in the report.

24.  Page 36, par. 1,  Why will fecal coliform reductions be evaluated since this TMDL is being developed to
meet water quality standards applicable to E. coli?  Flow monitoring of White Oak Swamp should be
implemented to further assess the flow duration curve developed for the watershed.

Response:   The statement has been corrected to E. coli in the report.  Flow monitoring at load-duration
TMDL stations is too expensive to continue.  Flow gage installation by the USGS costs $12,000 to
$15,000 up-front, with annual monitoring costs of $10,000 after installation.  The large number of
bacterial TMDL stations prohibits this expense.

25. Page 37, par. 8,  …Virginia’s listing methodologies should require that designated uses and associated
water quality criteria be re-evaluated before including water bodies on 303(d) lists.  If uses are not
properly set, then conclusions regarding impairment relative to water quality standards applicable to
protecting those uses will be erroneous.

Response:   EPA requires the methods and designated uses set forth in Virginia’s 303(d) listing
methodologies.  These are specified in EPA guidance documents.    EPA has just agreed to the new
category “secondary contact recreational use” in the past year, which would allow substantially higher
bacterial criteria.  However EPA requires that secondary contact recreational use cannot be initiated
unless TMDL implementation and post-monitoring data show that primary contact recreational use
bacterial criteria cannot be met.

Please let me know if you have any questions regarding the information provided.  I would be happy to make
myself available to further discuss the White Oak Swamp TMDL in Henrico County.

Sincerely,

R. Christopher French
TMDL Coordinator
Piedmont Regional Office, DEQ


